Induction of apoptosis with cisplatin enhances calcium oxalate crystal adherence to inner medullary collecting duct cells.
Attachment of stone crystals to tubular epithelium may initiate kidney stone formation. We previously reported that apical nucleolin related protein (NRP) expression during mitosis enhance attachment of Ca oxalate monohydrate crystals (COM). Some forms of injury may also increase affinity for crystals. We examined changes in subcellular localization of NRP during the course of cisplatin-induced apoptosis in cultured inner medullary collecting duct cells. Caspase-3 activation and chromatin condensation followed by nuclear fragmentation occurred after 20 h exposure to cisplatin, indicating the development of apoptosis. Cells were fixed without permeabilization and stained for surface NRP. Cells with condensed chromatin showed little or no cytoplasmic or apical NRP. Those at an early stage of nuclear fragmentation had cytoplasmic but not apical NRP and cells with advanced nuclear fragmentation were positively stained for apical NRP. Membrane proteins isolated by apical biotinylation and precipitated with avidin were analyzed by Western blot. Apical NRP was markedly increased after cisplatin compared to control, while expression of the apical marker, GP-135, and other putative attachment protein were unchanged. Hyaluronic acid was decreased. Cultures with apoptotic cells demonstrated increased adherence of COM that was inhibited by the polyanion (poly)aspartic acid. We conclude that pre-existing apoptotic injury may promote calcium oxalate crystals attachment to renal tubular epithelium via apical NRP expression.